Multiple studies have shown that subtherapeutic appointment adherence and medication adherence are associated with worse clinical outcomes for people living with HIV disease. Thus, poor appointment and medication adherence diminish individual and community HIV control and transmission. Yet not enough is known about interventions that can improve retention in HIV care. The purpose of this study was to test an intervention to improve retention and/or medication adherence in a public clinic in the Deep South. One hundred participants with retention or medication adherence difficulties were randomized to either a six-month intervention or usual care, and followed longitudinally for one year. The intervention was multidimensional, based on the Information-Motivation-Behavioral Skills (IMB) model. The intervention addressed information about HIV and the importance of retention/adherence, motivation to be retained and/ or adhere to medications, and the behavioral skills needed to manage and maintain these healthy behaviors in a combination of face-to-face and telephone sessions. The proportion of those with at least one visit in each four-month block (third) of the year increased in those with minimal exposure to the intervention (three out of eight intervention contacts) as compared to those with less intervention exposure (p = 0.098). Those with at least this minimal exposure averaged a significantly higher number of thirds that included a clinic visit as compared to those with less intervention exposure (p = 0.013). The intervention did not demonstrate a significant effect on medication adherence, though this is contradictory to a previous study testing a version of this intervention designed to address only medication adherence. Further study to increase uptake of the intervention is needed to increase its efficacy.
Introduction
Antiretroviral treatment (ART) for HIV has transformed HIV into a manageable, chronic disease (Lucas, Chaisson, & Moore, 1999) , and may even offer additional benefits of controlling transmissibility of the virus to others (Cohen, McCauley, & Gamble, 2012) . Although the first ART regimens were difficult to manage in many ways, current regimens are less toxic, have fewer pills, and less frequent dosing. Despite advances in availability and regimen burdens of ART, failure to adhere sufficiently to one's ART regimen continues to have dire consequences. Additionally, the influence of poor adherence to clinical care (poor retention) on morbidity and mortality has become well-recognized (Giordano et al., 2007; .
Self-directed behaviors leading to positive health outcomes in people living with HIV (PLWH) vary considerably among patients enrolled in HIV care. The Deep South, considered to be the six Southeastern United States: Georgia, South Carolina, North Carolina, Alabama, Mississippi, and Louisiana , has alarmingly high rates of delayed entry into HIV care, having less-than-optimal retention in clinical care attention to the multidimensional nature of adherence, as well as its attention to the impact of contextual variables, such as mental health issues and environmental issues that impact access and adherence. According to this model, information about HIV and medications interacts with an individual's motivation to take medications to influence the performance of behavioral skills related to adherence (Amico, 2011; Fisher, Fisher, Amico, & Harman, 2006; Fisher, Fisher, & Harman, 2003; Kalichman et al., 2001) . In addition, contextual variables such as stigma, medication access, poverty, homelessness, substance abuse, and other environmental influences have been described as moderating the effect of the personal factors on adherence.
There are few intervention that have shown effectiveness in improving retention in HIV care but strategies are recommended (Thompson et al., 2012) and needed (Gardner, McLees, Steiner, del Rio, & Burman, 2011) . To address this gap we developed a motivational interviewing (MI)-based intervention called the cornerstones of life: information, motivation, behavioral skills (CLIMB) intervention. CLIMB has been tested before in relation to adherence to HIV medications, and showed a moderate effect size in a small pilot study (Konkle-Parker, Erlen, Dubbert, & May, 2012) . The purpose of this study was to test its effectiveness in retention in care as measured by the number of thirds of the year that contained a medical visit, three measures of medication adherence, and change in self-reported Information, Motivation, and Behavioral Skills levels for both phenomena.
Research methods
Sample and procedure One hundred participants were recruited by convenience sampling at a large, public clinic at a medical center in the southern region of the USA. This number of participants was chosen as a feasible number for an exploratory trial, not based on a power analysis. All patients who came to their clinic appointment for 11 months, or approximately 1200 patients, were screened until the target sample was enrolled. The study was approved by the University of Mississippi Medical Center (UMMC) Institutional Review Board, and participants signed an informed consent, and received a stipend for their time in data collection. To be eligible for participation, HIV-positive individuals who were 18 years or older must have had a documented medication adherence or retention problem.
Recruitment occurred between August 2009 and June 2010, with last follow-up in August 2011. Participants were randomized to control or experimental group using the Study360 (www.almedtrac.com) Study Management system, stratified by gender, race, and salient treatment adherence issue, (i.e., medication or visit adherence), in order to ensure adequate representation in both control and treatment groups. Participants who experienced both medication and appointment adherence problems were asked to identify the more problematic issue. In this sample, 52 (52%) considered visit adherence to be their primary adherence issue, but most considered both to be important issues, and therefore exploratory counseling in both adherence issues was done with all participants. Those in the control condition received only routine usual care, which in this clinic is directed by each clinical provider; those randomized to intervention received usual care as well.
Intervention
A clinical research coordinator trained in MI facilitated the intervention while receiving ongoing feedback from an MI expert. For quality assurance purposes, excerpts from a random sample of the face-to-face audio-recorded MI sessions were coded by an external MI expert using the MI Treatment Integrity (MITI 3.0) (Moyers, Martin, Manuel, Miller, & Ernst, 2007) . Throughout the course of the study, the interventionist was consistently rated in a range from Beginner to Expert proficiency in Global Ratings and Behavior Counts.
The interventionist provided HIV education at a sixth grade reading level using an educational book created for this purpose in a one-on-one educational session that typically lasted 20-30 minutes though could be expanded according to the need of the participant. Personal motivation was addressed through MI. Social motivation was addressed through a video portraying other HIV-positive individuals discussing their own difficulties and successes related to retention and medication adherence. Behavioral skills were addressed through the distribution of adherence-enhancing devices, including pillboxes, reminder watches, and calendars for noting appointments, as well as training on patient-provider communication skills.
Based on previous work done by the first author (Konkle-Parker, Erlen, & Dubbert, 2010; Konkle-Parker et al., 2012) , the interventions consisted of two face-toface sessions and six telephone calls. Strategies used in the intervention are listed in Table 1 .
Data collection
Data were collected at clinic visits if possible, in order to facilitate participation. The baseline visit included enrollment and randomization; the second was 4-6 months after enrollment at approximately the end of the intervention, and the last data collection occurred at a clinic visit approximately 12 months after enrollment. Data were collected using an audio-supported computerassisted self-interview in order to minimize social AIDS Care 675 desirability bias, after instruction for participants who were not computer-literate. Table 2 describes the instruments used in data collection and sample items.
A total of 416 tracked clinic visits were evaluated during the year prior to the study and 441 during the year on study. Visits were characterized in thirds for the year pre-and post-enrollment, corresponding to 1-122 days, 123-243 days, and 244-366 days pre-or postenrollment.
Data analysis
Two primary outcomes were evaluated: adherence to care, or visit constancy, while on study (defined as at least one kept HIV medical visit in each third of the year following baseline assessment) and ART adherence (visual analogue scale [VAS] scores of 90 or greater; pharmacy refill estimated 90% or greater adherence [days covered] for the full year post baseline). Effects of CLIMB were evaluated first using randomly assigned study arm (CLIMB vs. control), followed by an evaluation of the effect of having received at least three intervention sessions (otherwise known as minimal exposure), vs. 0-2 intervention sessions. Analyses on visit constancy used the independent groups ANCOVA on number of thirds of the year in which an HIV appointment occurred during the year on study while controlling for pre-intervention adherence to HIV visits in thirds, and logistic regression to evaluate visit constancy on study. These analyses were conducted for assigned study arm and specific to those who received minimal exposure versus those who did not. Despite normalcy in the distribution of visit constancy, because this variable is essentially a count of events, we confirmed ANCOVA results with generalized estimation equations using the same predictors but specifying a Poisson distribution and AR(1) structure.
Analyses on self-reported adherence used generalized linear modeling with robust estimators of optimal adherence at each of the three assessment intervals examining CLIMB versus control and minimal exposure to CLIMB versus less than that. Pharmacy refill-based optimal adherence was evaluated using logistic regression. All analyses were conducted in SPSS v18.0.
Results

Participant characteristics
Of the 450 patients eligible for the study, 218 agreed to talk with the recruiter (see Figure 1 ). From this pool, 100 were enrolled in the study, with 49 randomized to control and 51 to experimental group. Reasons for non-involvement primarily were lack of time, lack of interest in being involved in research, and lack of interest in addressing their adherence issue. One experimental participant was subsequently dis-enrolled due to an unrelated issue, arriving at 99 in the sample pool. Of these, 49 (49%) were male. Ninety (90%) were African-American, Table 1 . Strategies incorporated in intervention.
Information
Motivation Behavioral skills 1: Face to face Basic HIV education
(1) Rapport-building and setting the foundation for MIparticipant personal goals, the impact of HIV and treatment adherence issue(s) on those goals, and identification of ideas and plans for change;
(2) Introduction of the concept of a "Self Care Buddy," described as a person of their choice who could work with them to manage their treatment adherence; (3) A video that showed peers demonstrating medication and visit adherence strategies, to promote social motivation; (4) Feedback from data collected at baseline: selfreported depression, substance use, adherence, and Information, Motivation, and Behavioral Skills (IMB) regarding medication or visit adherence. (5) Most recent CD4 cell count and HIV RNA plasma viral load
(1) Distribution of adherence-enhancing devices which included pill boxes, watches with alarms, and pocket or wall calendars; (2) Problem-solving around the adherence barriers; (3) Education on patient-provider communication.
2: Face to face 3-8: Telephone Further exploration of current concerns with medicines and appointments, current challenges and supports for medication and visit adherence, anticipated plan of action for coping with adherence issues, patientprovider communication, and feedback from the most recent data collection and lab values.
Note: MI = motivational interviewing. (Nurss, Parker, Williams, & Baker, 2001) Health literacy Participant reads a labeled medicine bottle and responds to questions such as, "If you take your first tablet at 7:00 a.m., when should you take the next one?" or reads an appointment card and respond to questions such as "When is your next appointment?" Scores ranged from 0-14, indicating low, marginal, and adequate health numeracy Internalized HIV stigma scale (Sayles et al., 2008) Internalized HIV stigma Participants were asked how frequently they felt stigmatized on a 5-point scale ranging from "None of the Time" to "All of the Time." Sample items include "HIV is different than other diseases like cancer because people with HIV are judged" and "I am concerned that if I go to the HIV clinic someone I know might see me." Cronbach's α = 0.86 in this sample. Social Provision scale (Cutrona & Russell, 1987) Social support Participants were asked about their agreement with 24 items on a 4-point scale ranging from "Strongly Disagree" to "Strongly Agree." Sample items include "There is no one I can turn to in times of stress" and "No one needs me to take care of them." Overall Cronbach's α = 0.66. Individual subscales ranged from α = 0.55 for Reliable Alliance to α = 0.74 for Guidance. Alcohol Use Disorders Identification Test -Current (Adewuya, 2005) and 52 (52%) reported visit adherence as their most salient adherence issue. As indicated in Table 3 , over a quarter of the sample scored in the major-depression range (29%) and almost half were categorized as having "hazardous" level of drinking (42%). At baseline, study arms differed in report of any current drug use, with 51% of those in the control arm and 22% of those in the intervention arm reporting use (χ 2 (n = 92) 8.81, p = 0.003). Preintervention retention from clinic records indicated that 61% (n = 60) did not have at least one visit in each third of the year prior to baseline (53% of those in the control arm and 68% of those in the intervention arm). For baseline medication adherence, according to VAS scores dichotomized to 90% or greater, 65% reported less than 90% adherence, which did significantly differ at baseline between study arms (76% with <90% adherence in the control condition vs. 57% reporting this in the intervention condition; χ 2 (n = 95) 3.96, p =.046). Study completion variables, such as number of assessments completed, did not significantly differ by arm. Overall retention for all measurement occasions (a total of three) was 40%, with 70% providing at least one follow-up measure. All analyses presented below were repeated using any drug use as a control variable and did not change the profile of results.
Nine (9%) participants withdrew from the study for reasons such as death, relocation to another city, state, or clinic and 25 (25%) were lost to follow-up. Thirty-three (33%) missed the second data collection and 25 (25%) missed the third data collection visit. For those randomized to CLIMB, 19 (37%) completed 0-2 intervention sessions, and 31 (61%) completed 3-8 intervention sessions, which the research team considered to be minimal exposure, including both face-to-face sessions and at least one telephone session.
Visit constancy
Evaluation of visit constancy for the year following baseline assessment indicated that randomization to intervention condition did not significantly predict constancy defined dichotomously.
Analyses of those with minimal CLIMB exposure demonstrated a trend toward a greater proportion of individuals with 100% visit constancy on study while controlling for pre-study constancy rates (p = 0.098). Thirty percent of participants across both control and intervention arms with minimal exposure as compared to only 15% of those who had less exposure had 100% visit constancy. The difference in the continuous measure (number of thirds in which an HIV care appointment was kept) was significant between the minimal exposure group and those with less exposure controlling for pre-intervention constancy (p = 0.013). As indicated in Table 4 , all groups generally deteriorated on the constancy measures; however, those with at least minimal exposure deteriorated less than those who did not. The results of these analyses were similar when controlling for the identified baseline non-equivalence variable (any drug use at baseline) and also if analyses focused exclusively on the year on study without controlling for retention in the prior year. The results were similarly significant when using general estimating equations with Poisson distribution.
ART adherence
Self-reported ART adherence by VAS over the three assessments (Table 5 ) did not significantly differ by study arm, with each arm generally reducing adherence over time, or by intervention exposure. This was also the case based on pharmacy refill data that was available for 69 participants (Table 6 ). Analyses repeated for the adherence rating scale suggested the same general profile of results.
Discussion
The purpose of this study was to pilot test an intervention based on the IMB model for its effectiveness in improving adherence to HIV clinical care and HIV medications in a sample of individuals who had shown difficulty with one or both of these issues. The intervention was designed to be one that could be replicated in a poorly resourced clinical setting as it involved only two face-to-face one-on-one sessions and six telephone contacts with a trained interventionist . The uptake of the intervention was variable, with one-third of the participants randomized to intervention taking part in only 0-2 contacts, one-third in 3-5 contacts, and onethird in 6-8 contacts. The minimal dose to have exposure to all the important aspects of the intervention was determined to be three out of the eight contacts. Those participants who had a minimal dose tended to have a higher proportion who were fully retained in care as defined by having a clinical visit in all of the 4-month blocks of the year on study as compared to those individuals who had less exposure. In addition, those AIDS Care 679 who experienced the minimal exposure had significantly less deterioration of retention than those who did not have that amount of exposure. There was no increase in medication adherence, however; contrary to the results of previous work testing this intervention in a sample of individuals who had recently started or restarted HIV medication therapy, where there was a trend toward improved medication adherence (Konkle-Parker et al., 2012) .
Visit constancy
This intervention appeared to make a difference in retention, when the participant engaged in a sufficient dose. Although visit constancy did not increase from baseline, it stayed virtually the same in those who engaged in a minimal dose of the intervention, and declined markedly in those who did not. Only 61% of those randomized to intervention obtained the minimal dose level
Medication adherence
The intervention, even at a minimal dose level, did not demonstrate a significant effect on medication adherence in this sample of individuals with pre-existing medication adherence and/or retention problems, measured by the Adherence Rating Scale, VAS, or pharmacy refill count. This result needs more exploration to determine the reasons for these contradictory findings compared to a previous trial ( Konkle-Parker et al., 2012) . In that trial, a nurse practitioner with experience in HIV carried out the intervention, and the study targeted individuals who newly started or restarted HIV medicines rather than the chronically nonadherent. The participants in the sample were individuals who experienced adherence and retention difficulties, some for a very long time, and many with very disordered lives and multiple priorities other than caring for their HIV disease. One can speculate that there was an important subsection of this sample of individuals who were not in a stage of readiness to change, and that the intervention did little to advance them from that position to one where they were more ready/able to change to more adherent behavior. Indeed, the originators of the IMB model recognized that the model would not hold up in situations where modifying variables were present, such as severe mental illness, lack of access to the medications, or substance abuse. This research team would suggest that those with multiple competing priorities such as food insecurity, inconsistent shelter, children in great need, and seeking stability in a chaotic life may make HIV disease management a low priority, and the utilization of a focus on individual information, (27) 7% (2) Baseline plus 1 30% (30) 22% (10) 38% (20) 31% (22) 30% (8) 0.005
Baseline plus 2 40% (40) 46% (21) 36% (19) 32% (23) 63% (17) Note: a Fisher exact p.
motivation, and behavioral skills may not be sufficiently salient to show an impact.
Limitations
There are several important limitations to this study. These include the small sample of 99 participants with pre-existing medication adherence and retention problems from a single clinic at an academic medical center in the Deep South. As previously mentioned, the sample size was chosen for feasibility, not for sufficient power, and thus significance of findings may have been missed or underestimated. These findings may not be generalizable to individuals at a different stage in disease management, in a different setting, or a different region of the country. In addition, the intervention was delivered by a single interventionist. As such, we are unable to disentangle effects emanating from the interventionist from effects of the intervention.
As with any research study, the Hawthorne effect caused simply by being in a research study could have improved visit adherence, especially since the intervention group had more sustained contact with research staff than the control group.
Implications
An individual-level intervention, given initially in person and then continued by telephone, can be successful in preventing deterioration of retention to HIV care, if the participant engages sufficiently. In addition, seeking out individuals who have a readiness to change so that they are able to utilize the concepts of the intervention may also improve its efficacy. The staff time outlay makes the design of this intervention replicable in many lowresourced clinics, though the necessary MI training and continued training and reinforcement of the principles may be out of reach in some circumstances. Targeting the intervention on those who are ready to change may improve the efficiency of the efforts.
Because of the lack of efficacy in medication adherence, and the significant time commitment to training and reinforcement required in MI, this intervention would benefit from additional aspects to increase its value. Considerations could include using short 
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messaging service text messages for outreach and patientcentered messages to support phone or face-to-face interactions. In addition, a clinic that is already using MI for other purposes would benefit from this intervention structure without much additional outlay of resources. Table 6 . Pharmacy refills on study (n = 69).
Condition
Optimal refill adherence (≥90%) χ 2 P Exp(B) 95% CI Control (n = 40) 12% (5) 0.163 0.686 a 1.289 0.375 to 4.439 Intervention (n = 45) 16% (7) < 3 intervention contacts (n = 62) 16% (10) 0.765 0.382 b 0.495 0.100 to 2.454 ≥ 3 intervention contacts (n = 23) 9% (2) Notes: a Fisher exact = 0.762. b Fisher exact = 0.499. 682 D.J. Konkle-Parker et al.
